Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.003 Å; R factor = 0.038; wR factor = 0.106; data-to-parameter ratio = 16.5. organic compounds o1364 Wisniewska et al.
The title phosphane, C 32 H 38 P 4 or (Ph 2 P) 2 P(P t Bu 2 ), has a P atom that is linked to another three P atoms in a pyramidal configuration; the P-P distances in the range 2.2231 (7)-2.2446 (7) Å indicate that the P-P bonds are single bonds.
Related literature
For the synthesis of silylated triphosphanes, see: Kovacs et al. (1996) . For other similar pyramidal isotetraphosphanes, see: Cowley et al. (1997) ; Fritz et al. (1987) ; Jones et al. (2002) . For planar ( t Bu 2 P) 3 P, see: Fritz et al. (1999) . For evaluation of NMR data, see: Bruker (1999) ; Hä gele et al. (1987) .
Experimental
Crystal data C 32 H 38 P 4 M r = 546.5 Triclinic, P1 a = 10.0161 (6) Å b = 11.9258 (7) Å c = 12.9951 (7) Å = 104.831 (5) = 100.201 (5) = 90.900 (5) V = 1473.79 (15) Å 3 Z = 2 Mo K radiation = 0.28 mm À1 T = 120 (2) K 0.32 Â 0.15 Â 0.13 mm
Data collection
Oxford Diffraction KM-4-CCD diffractometer Absorption correction: none 10351 measured reflections 5474 independent reflections 4356 reflections with I > 2(I) R int = 0.023 Refinement R[F 2 > 2(F 2 )] = 0.038 wR(F 2 ) = 0.106 S = 1.07 5474 reflections 331 parameters H-atom parameters constrained Á max = 0.45 e Å À3 Á min = À0.30 e Å À3 Data collection: CrysAlis CCD (Oxford Diffraction, 2006); cell refinement: CrysAlis RED (Oxford Diffraction, 2006) ; data reduction: CrysAlis RED; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: NG2467).
Comment
The reaction of Ph 2 PCl with t Bu 2 P-P(SiMe 3 )Li 1.5 THF in toluene at -30 °C (Kovacs et al. 1996) yielded unexpectedly (Ph 2 P) 2 P(P t Bu 2 ) (1) in the place of expected Ph 2 P-P(SiMe 3 )-P t Bu 2 .
The molecular structure of (1) is shown in Fig.1 . The geometry around P3 atom in (1) is pyramidal, the sum of angles around P3 is 310.26 degrees. The geometry around P1 atom indicates more pyramidal character (the sum of angles is 297.49 degrees) than around P3. The geometry around P4 atom is more planar (the sum of angles is 320.58 degrees) than around P3. The P-P distances (2.2327 Å -mean value) clearly indicate a single bond character of these bonds. The tendency of phosphane to planarity is more visible for compounds with big groups attached to the central P atom. This assumption is strongly supported by the planar geometry around the central P atom in ( t Bu 2 P) 3 P. This planarity is accompanied by a significant shortening of the P-P distances (2.198 Å) (Fritz et al. 1987) .
Experimental
A solution of t Bu 2 P-P(SiMe 3 )Li 1.5 THF (855 mg 3.42 mmol) in 20 ml toluene at -30 °C was dropped to a solution of Ph 2 PCl (792 mg, 3.59 mmol) in 20 ml toluene. The resulting solution was stirred for 3 h at-30 °C and for 12 h at ambient temp. Then the solvent was removed under vacuum at 1 mTorr for 1 h, the residue dissolved in pentane (40 ml), filtered and concentrated to about 8 ml. After 6 days at -35 o C the solution yielded 688 mg of colourless crystals of (Ph 2 P) 2 P(P t Bu 2 ) (1). 31 P{ 1 H} NMR of (Ph 2 P1,2) 2 P3(P4 t Bu 2 ) (1) (Bruker Av400, C 6 D 6 , 298 K, external standard 85% H 3 PO 4 )(δ p.p.m.) 37.9 dt, P4; -19.5 dd*, P1, P2; -62.3 dt*, P3. 1 J(P3-P4) =-410.7 Hz, 1 J(P1-P3) = -253.3 Hz, 2 J(P1-P4) = +33.9 Hz (*= multiplet of higher order).
Chemical shifts and coupling constants of (1) were optimized using Bruke software (Bruker 1999 , Hägele et al. 1987 .
Refinement
All H atoms were refined as riding on C atoms with aromatic C-H = 0.95 Å, methyl C-H = 0.98 Å, and U iso (H) = 1.2U eq (C) for CH groups, 1.5U eq (C) for CH 3 groups. 
Hall symbol: -P 1 Mo Kα radiation λ = 0.71073 Å a = 10.0161 (6) Å Cell parameters from 6775 reflections b = 11.9258 (7) Å θ = 2.4-32.4º c = 12.9951 (7) Å µ = 0.28 mm −1 α = 104.831 (5)º T = 120 (2) K β = 100.201 (5)º Prism, colourless γ = 90.900 (5) 
